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Abstract
The paper describes the processes of establishing Shift2Rail JU, and its preliminary and current operation. The focus is on 
functions in legal, financial, innovative, and best practice areas related to making railway sector competitive, efficient, and aimed 
to ensure the regional and global sustainable development in Europe. The important role of member states within Shift2Rail JU
in coordination of the national and European policies, ensuring transparent and balanced access to research and innovation 
projects for Central and Eastern European countries. The reason for motivation for SMEs and academia in the mentioned 
countries also is a significant part of the presentation.
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1. Introduction
Shift2Rail began to form as an activity of European railway industry in 2009 under the leadership of UNIFE as 
an instrument which could facilitate the process of gradual but necessary changes in the European railway system. 
The need for change in the railway system was apparent not only because of objective market and economy 
conditions, ongoing process of liberalization of access to rail infrastructure, and the need for application 
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interoperability, but also maintaining the competitiveness of railway undertakings in relation to other modes of 
transport.
Czech Republic has always been and continues to be very favorable to the promotion of research and innovation. 
It has achieved excellent results in classic engineering, science, and the humanities. However, in the field of 
transport it has not had leading position in research and innovation activities – although in terms of traffic and 
transport operation performances was and still among the best in Europe. That is why there was no Czech large 
enterprise among the founders in the early days of foundation initiatives of Shift2Rail and why this important 
initiative came to the attention of the Czech railway industry with approximately one-year delay and a little later to 
Czech railway undertakings and infrastructure manager. State support for research and innovation, despite having 
always been and currently is at a high level, did not find sufficient backing for the railway sector at first. This was 
why the Czech Republic in both the rail industry, as well as in-house development of technologies and development 
strategies, remained the leader, but did not get among the founders of the first railway JTI.
Because research and innovation activities have not been started yet, Shift2Rail JU and especially its governing 
and advisory bodies are currently unable to publish any scientific or economic research results.
2. Shift2Rail milestones
As I mentioned, the first technical description of the initiative was created in 2009, but the actual first legal steps 
for Shift2Rail to become the first railway JTI were taken in 2011.
Another approach could be structured into several step-by -step closely dependent processes. One process stream 
was at the level of the founders under the leadership of UNIFE based on ERRAC initiative, and can be briefly 
summarized as follows:
x 2011: ERRAC and whole sector collaborates on the creation of RailRoute2050, the initial vision for 2050 
supporting Shift2Rail
x 2012: the EC assigns a working team (DG R&I + DG Move) to provide guidance to the promoters and draft an 
impact assessment
x July 2012: the promoters of this preparation phase, which already included all the Founding Members of 
Shift2Rail, sign a dedicated MoU and submit the Shift2Rail proposal to the EC
x January 2013: the promoters respond to EC feedback with an Addendum to the Shift2Rail Proposal
Then followed the steps of the European Commission, in parallel joined by eight founders and seventeen other 
supporters who have signed a Memorandum of Understanding initiated by UNIFE and the Letter of Intent and 
participated actively in the preparation of JTI.
x January 2013: DG Move publishes the “Communication on the Fourth Railway Package” providing a key role 
for Shift2Railin developing rail as a transport mode
x May 2013: Commissioners S. Kallas and M.Geoghegan-Quinn provide their support to the promoters to make 
Shift2Rail a reality
x June 2013: DG ENTR publishes its study on the Railway supply industry competitiveness supporting continued 
R&D and advocating for JTI/PPP scheme
x July 2013: EC begins the internal Impact Assessment and launches the Public Consultation
x December 2013: the promoters submit the Technical Programme of the preparatory phase of Shift2Rail to the 
EC
During 2013, a not-so-easy legislative process was initiated. The conditions upon which the JTI stands were 
changed several times. Visions of the rail industry were different than the ideas of the European Commission or 
railway undertakings, and ideas of European lawmakers were also not in line with how others pictured it. Budget 
was a big unknown until last minute. It seemed that for the first time the amount that would correspond with the 
importance of the transport sector will be devoted to research and innovation on European level. Various influential 
groups entered the game, the interests of individual actors were sometimes completely different, and once it even 
seemed that the whole initiative will fail due to the stubbornness of some groups. The entire process has been 
extremely prolonged, which led to non-compliance with the HORIZON 2020 program as its first call should have 
been published simultaneously with the first call for projects in Shift2Rail. Finally, late but not too late, a 
compromise was found and the EU Regulation on the establishment Shift2Rail JU was adopted. The entire process 
can be described in the following summary: 
1821 Miroslav Haltuf /  Transportation Research Procedia  14 ( 2016 )  1819 – 1828 
x December 2013: the EC proposes a regulation for the creation of the Shift2Rail Joint Undertaking (JU) to the 
Council and the European Parliament
x February 2014: the Hellenic Presidency declares Shift2Rail a priority of its transport programme
x March 2014: The European Economic and Social Committee adopt a positive opinion of the Shift2Rail 
regulation
x April 2014: The European Parliament ITRE Committee’s positive opinion on Shift2Railadopted during the last 
Plenary session in Strasbourg
x June 2014: Formal adoption of the Shift2Rail Regulation by the EU Transport Council with a total budget of 
920M€
x July 7th 2014: Shift2Rail is established, following the entry into force of Council Regulation (EU) No 642/2014 
of 16 June 2014 establishing the Shift2Rail Joint Undertaking
3. EU and Member States in Shift2Rail JU supporting process
It should be noted that pushing Shift2Rail JU, a PPP project, as an entire initiative of the rail industry would be 
unimaginable without the support of Member States and EU institutions. From my perspective as a participant in the 
process in which I was involved in in the first phase (until the establishment of JU) and as an external advisor to 
companies from the Czech Republic which signed the MoU, in the second phase (as the designated representative of 
the Czech Republic in the JU advisory body - States Representatives Group) I confirm that the negotiations were 
extremely long and difficult. Setting up a JU did not stop the difficulties, but rather it has increased them. 
4. Shift2Rail programme scope and structure
The idea of Shift2Rail was established on the basis of Europe 2020 strategy, which is based on smart, sustainable 
and inclusive growth. That means creating a more competitive and efficient European transport with regards to the 
Commission's 2011 Transport White Paper (“Roadmap to a Single European Transport Area – Towards a 
competitive and resource efficient transport system”). Some focus areas relate to rail passenger and rail freight 
transport, while others relate more to urban mobility in general with an indirect impact on rail.
The principles Shift2Rail is structured on are focused on different goals, e.g.: 
For passenger rail
x Tripling the length of the existing high-speed rail network by 2030 so that the majority of
x medium-distance passenger transport  is done by rail, and high-speed rail should be able to substitute aviation for 
journeys up to 1000 km, both by 2050;
x By 2050, all core network airports should be connected to the rail network, specifically  high-speed rail if 
possible;
x By 2020, European multimodal transport information, management and payment system framework should be 
established.
For freight rail:
x 30% of road freight with journeys over 300 km should move to other modes, like rail or waterborne transport by 
2030, and more than 50% by 2050;
x Rail freight transportation volume should be nearly doubled (+360 billion ton-km (+87%) compared to 2005);
x ERTMS on the entire European Core Network by 2030;
x connect all seaports to the rail freight system by 2050;
x Rail Freight Corridors should become the backbone of the EU freight transport system.
For urban mobility:
x Halve the use of ‘conventionally-fueled’ cars in urban transport by 2030; phase them out in cities by 2050;
x Achieve nearly- CO2-free city logistics in major urban centers by 2030;
x Establish the framework for a European multimodal transport information, management and payment system by 
2020.
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Shift2Rail is related to other instruments of European funding, especially
x Horizon 2020, which has been running since 2014 to 2020 with an estimated total budget of EUR 77 billion.
About EUR 6.339 million of that will go to supporting smart, green and integrated transport. 
x Connecting Europe Facility (CEF), which is new programme of European Union for investing in EU 
infrastructure priorities regarding transport, energy and telecommunications (digital networks) while taking into 
question completing the European single market and boosting Europe's competitiveness. €26.25 billion will be 
made available from the EU’s 2014- 2020 budget to co-fund TEN-T projects in the EU Member States under the 
Connecting Europe Facility (CEF).
Master Plan
Activities described in the Master Plan of Shift2rail should prioritize the following grand objectives:
x Finalize the Single European Railway Area by the means of removing the remaining technical obstacles 
holding back the rail sector in terms of interoperability, and through the transition to a more integrated, efficient 
and safe EU railway market, guaranteeing full interoperability of technical solutions.
x Vastly increase the attractiveness and competitiveness of the European railway system to ensure a modal shift
towards rail by the means of a faster and cheaper realignment towards a more attractive, user-friendly (including 
for persons with reduced mobility), efficient, reliable, flexible and sustainable European rail system.
x Help the European railway industry to retain and consolidate its leadership on the global market of rail 
products and services by ensuring that R&I activities and its results can provide a competitive global advantage 
to EU industries in face of foreign competition and by stimulating the market uptake of innovative technologies.
x Improved services and customer quality. The goal is to make the rail services more attractive through 
innovations and adapt them to the constantly and quickly evolving expectations users have about quality, while 
ensuring consistently high-quality delivery. ¨
x Reduced system costs. The long-term objective (2030) is to achieve a 50% reduction of the life-cycle costs of 
the railway transport (i.e. the costs of developing, building, maintaining, operating, renewing and dismantling 
infrastructure and rolling stock), while also reducing negative externalities. 
x Enhanced interoperability. The goal is to remove the remaining technical obstacles holding the rail sector back 
in terms of opening the market for supply of rail products, connectivity and efficiency.
x Simplified business processes. The goal is to reduce the costs of innovative technologies in terms of 
development and production. Cost reduction in developing, certifying and authorizing new systems will not only 
benefit the rail supply industry, but they will also have a positive effect in terms of reducing capital investment 
costs for the rail operating community, thereby contributing to reducing systemic costs.
You can see all the mentioned objectives and relations between them in the scheme below. 
Fig. 1. Shift2Rail objectives.
The performance of the railway system will be improved only if it is properly understood and managed as one 
singular system shared between many actors. Due to this approach, the work done within the Shift2Rail framework 
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will be structured, first of all, around five asset-specific Innovation Programs (IPs), which cover all the different 
structural (technical) and functional (process) sub-systems of the rail system, namely:
x IP1: Cost-efficient and Reliable Trains, including high capacity trains and high speed trains;
x IP2: Advanced Traffic Management & Control Systems;
x IP3: Cost-efficient, Sustainable and Reliable High Capacity Infrastructure;
x IP4: IT Solutions for Attractive Railway Services;
x IP5: Technologies for Sustainable & Attractive European Freight.
In addition to the five Innovation Programs, the work of Shift2Rail will also be structured around five cross-
cutting topics that are relevant to each project and take into account the interactions between Innovation Programs 
and the different subsystems:
x Long-term needs and socio-economic research
x Smart materials and processes
x System integration, safety and interoperability
x Energy and sustainability
x Human capital
Fig.2. Shift2Rail JU Innovation Programs
To achieve railway sector’s sustainable growth there needs to be a dedicated and balanced method addressing 
specific common research and innovation issues while integrating and demonstrating collaboration between 
stakeholders across the whole rail value chain. An answer to these challenges will have to involve different types of 
activities, including:
x Demonstration activities
x Research and technological development activities
x Other supporting activities
Fig.3. Shift2Rail JU Innovation demonstrators.
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Every year Shift2Rail Joint Undertaking will make an annual activity report on the progress made by the S2R 
Joint Undertaking. This report will among other things include information on:
x Research, innovation and other activities carried out and corresponding funding, including a breakdown by 
participant type (including SMEs) and by country;
x The progress towards the objectives and proposals of S2R for the work necessary to achieve these objectives.
Technical monitoring as well as socio-economic impact assessment is needed to ensure the contribution of the 
results of all R&I activities to the general objectives of the
Shift2Rail initiative and to meet the expectations for the Shift2Rail specific goals (e.g. 50% reduction of the life-
cycle cost, 100% increase of capacity, 50% increase in the reliability and punctuality).
Improvements resulting from innovative technologies and solutions developed in Shift2Rail will be demonstrated 
by Key Performance Indicators (KPIs).
Quantitative and qualitative Key Performance Indicators will be used to carry out the monitoring of progress and 
Impact Assessment of the R&I activities in Shift2Rail on three levels:
x KPI Level 1: monitor the progress in meeting the TD related objectives and impact of the R&I developments and 
Technology Demonstrators of a specific topic or priority.
x KPI Level 2: monitor the progress of S2R Joint Undertaking with regard to the specific targets of the S2R Joint 
Undertaking.
x KPI Level 3: address the contribution to the accomplishment of the overall strategic objectives of the S2R Joint 
Undertaking (e.g. achievement of the Single European Railway Area, development of a strong and globally 
competitive European rail industry, etc.)
Shift2Rail Multi-Annual Action Plan (MAAP)
There have been identified four key objectives under S2R in the MAAP:
x Resource efficient transport that respects the environment, by making aircrafts, ground vehicles and ships 
cleaner and quieter to cut the impact of transport systems on climate and environment by developing smart 
equipment, infrastructure and services, and by improving transport and mobility in urban areas.
x Better mobility, less congestion, more safety and security, with a substantial traffic congestion reduction and 
improvement in the mobility of people and freight by developing new concepts of freight transport and logistics 
and by reducing accident rates and fatalities, and improving security.
x Global leadership for the European transport industry by reinforcing the competitiveness and performance of 
European transport manufacturing industries and related services including logistic processes, and hold the areas 
of European leadership (e.g. aeronautics).
x Socio-economic and behavioral research and forward looking activities supporting improved policy making 
to help promote innovation and meet the challenges  that have arisen in transport and the related societal needs.
In practice, S2R JU will promote the introduction of a new generation of high-quality reliable rolling stock to the 
market, in combination with intelligent traffic management and control systems, a new railway infrastructure 
system, and innovative IT solutions and services, that will cause the railway system’s capacity and performance to 
radically improve and facilitate cross-border railway operations via various Member States while substantially 
decreasing the life-cycle cost of rail services.
This will mean more travel options, more comfort, and improved punctuality for the EU passengers.
Additionally, this will mean that rail freight will become more cost effective, punctual, and traceable as a 
shipment option for the freight forwarder/shippers. And last but not least, this will mean more users for rail in 
general and, thus a step closer towards the idea of the modal shift from road to rail.
I would like to show only some examples for easier and faster understanding of activities in each IP, because a 
detailed description needs over a thousand pages. I will use schemas of various processes without additional text 
description (See Annex 1 at the end of the article).
5. Shift2Rail JU States Representatives Group (SRG)
In accordance with the S2R JU Statutes, Article 5 states that the S2R JU will be composed of four main bodies:
x the Governing Board, which has the overall responsibility for the strategic orientation and the operations of the S2R 
Joint Undertaking and supervises the implementation of its activities; (Articles 6, 7 & 8)
x the Executive Director, who is a member of staff of the Joint Undertaking and is responsible for the day-to-day 
management of the S2R Joint Undertaking. He also manages the S2R Secretariat; (Articles 9 & 10)
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x the Scientific Committee, which will advise on the scientific and technological priorities to be addressed in the annual 
work plans, and will be composed of world-renowned scientists providing scientific expertise and science-based 
recommendations to the S2R Joint Undertaking. The Scientific Committee is appointed by the Governing Board taking 
into consideration the potential candidates proposed by the States Representatives Group, by the ERRAC and by the 
European Railway Agency; (Article 13)
x the States Representatives Group, representing EU Members States and countries associated with the Horizon 2020 
Framework Programme, which will inter alia give opinions on the strategic orientations of the JU, including on any 
updates of the S2R Master Plan and the annual work plans, as well as on the links between S2R activities and relevant 
national or regional research and innovation programs. (Article 14)
The Scientific Committee and the States Representatives Group are advisory bodies to the S2R Joint Undertaking.
We can understand the role and status of SRG better from the following schema:
Fig. 4. Shift2Rail JU Governance structure.
Each Member State of the EU and the countries associated with the program H2020 may appoint its representatives to 
SRG on two levels. The first level is a full member of the SRG, the other level is called “Alternates” or “Experts”.
5.1. Role and position on the European level
States Representatives Group (SRG) is an Advisory body to the JU, representing Member States and H2020 
associated countries. 
SRG has links with Single European Rail Area Committee (SERAC) and Railway Interoperability and Safety 
Committee (RISC), meets at least twice a year (first meeting was held on 21 October 2014). S2R JU Executive Director 
and Chairperson of the Governing Board or their representatives to attend the meetings
The role of SRG in brief is to review information and provide opinions on:
x updating of strategic orientation of the JU and of the S2R Master Plan and progress towards achievement of its targets;
x annual work plans;
x links to Horizon 2020 and to other Union and Member State funding instruments, including CEF & ESIF
x links to Union rail transport legislation and the goal of SERA
x Involvement of SMEs and relevant actors from outside the traditional rail sector.
SRG tasks further are: 
x Provide information and act as an interface with the S2R JU on:
• the status of relevant national or regional research and innovation programs and identification of potential areas 
of cooperation, including deployment of relevant technologies to allow synergies and avoid overlaps
• specific measures taken at national or regional level with regard to dissemination events, dedicated technical 
workshops and communication activities
x Issue, on its own initiative, recommendations and proposals to the Governing Board on technical, managerial and 
financial matters, as well as on annual plans.
5.2. Role and position of the “Representative” on the national level (Czech Republic)
First of all I would like introduce all JTIs currently supported in the Czech Republic.
x ESCEL
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x CLEAN SKY
x FCH (
x IMI 
x Bio-based Industries
x Shift2Rail
Dedicated model of information flow in the direction to state institutions, professional organizations, expert groups and 
companies is established depending on the type of JTI within the frame of support of JTIs in Czech Republic. Ministry of 
Education, Youth and Sports is the responsible authority for support of research and innovation in JTIs, as is the relevant 
ministry according to the type of JTI’s activity.
Specifically for Shift2Rail JU there is a centrally established link between H2020, other research programs and 
Shift2Rail JU. Professional associations and national technology platforms are involved in the information flows: ACRI 
(Association of the Czech Railway industry), TP (National Technology Platform Interoperability of the Railway 
Infrastructure), SDT (Czech and Slovak Intelligent Transport Systems & Services), etc. Links between these entities are 
shown in the diagram below.
Fig. 5. Role of the representative of a Member State.
Reference Group is a specifically oriented working group whose primarily role is:
x Support platform for performing duties of a SRG JU representative and his or her deputy
x Information exchange using e-mail communication
It was established with assistance of Ministry of Education. Represented groups include research and education 
institutions, and technological platforms.
National Contact Point (NCP) is set up primarily to coordinate activities with other NCP and to assist in the 
implementation of outcomes of the Reference Group.
6. Legal framework for Shift2Rail JU States Representatives Group (SRG)
SRG position within Shift2Rail JU activities are governed by the following legal principles:
x Article no. 187 of Agreement on EU operations
• “The Union can establish joint undertakings or other structures necessary for effective realization of research
programmes, programmes for technological development and demonstration carried out by the Union.”
x Character of JU: independent legal entities (members: European Commission and international industry association.)
x The basic organizational structure of joint undertakings basically follows the scheme of distribution into two executive 
and two advisory bodies.
• Executive bodies: Governing board (main executive organ of JU composed of European Commission 
representatives and members of given JU); Executive Director/Office (main responsibility for everyday 
operations of JU; appointed by Governing Board)
• Advisory bodies: States Representatives Group (advisory body for Governing Board composed of representative
of EU member states); Scientific Committee (independent advisory body for Governing Board composed of 
scientific experts appointed by Governing Board)
x Main activity of joint undertakings rests in preparation of work plans, and publishing calls for project proposal and 
follow-up funding of the successful ones.
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At its first meeting SRG adopted its "Rules of Procedures" which make up a fundamental internal document, which all 
members of the SRG are obliged to follow. SRG is managed by its chairman or vice-chairman, and in addition to members 
other persons are invited to its meetings in compliance with Regulation.
At the national level, the state representative, member of SRG, is particularly obliged to adhere to basic rules also 
applicable for H2020 as follows:
x Establishment and follow-up cooperation with “reference group” (support platform for performing duties of the 
representative and his or her deputy in SRG JU – emphasis especially on distributing relevant information) in 
cooperation with Ministry of Education.
• Informing members of the reference group about current affairs related to JU’s activities across prepared calls, 
and other activities of JU (planned events, technological workshops, etc.) – cooperation with NCP.
x Informing Ministry of Education in cases requiring steps from the Ministry’s side.
x Sending annual analysis of results of closed calls with regards to CR to Ministry of Education (in cooperation with 
Technology Centre ASCR), and if necessary, propose modifications of strategy.
7. Future development of SRG work
In line with the development within JU, SRG JU is a dynamic part of JU that responds to the current situation both 
inside JU, but also in the outside world. SRG carefully monitors the activities linked to the selection of  Executive 
Director, Associated Members and creates conditions for active collaboration with other organizations that have a similar 
purpose as SRG in railway research and innovation, e.g. with ERRAC. In the area of associated members’ selection 
processes monitoring SRG played an important role in helping companies from Czech Republic to be successful in this 
process. Interest of companies in associate membership is large, which can be seen from the graphs below.
Fig. 6. (a) Associated members applicants per type; (b) Associated members applicants per country.
Basing on requests of members, the SRG Chairman presented a proposal to establish a very close cooperation between 
SRG and ERRAC. This proposal is based on synergistic effects of some SRG members’ (who are also in ERRAC working 
groups) work from different Member States. The proposed cooperation between the two organizations will require a 
change in SRG "Rules of Procedures", which must go through a proper process of consultation and approval before it can 
come into force.
8. Conclusion
EU member states and countries affiliated with Horizon 2020 play an important role in forming of framework 
programme and innovations on all levels. Research and innovation activities cannot be dictated. Similarly, research 
without tangible results which can be transformed into practice cannot be supported. Research and innovations are 
motivational activities for companies and at the same time are national strategic investment, which is one of the most 
important ways to fuel competitiveness of the companies. That is why JTI Shift2Rail found support at companies as well 
as at member states of EU. An active and cooperative approach to dealing with hot issues in transportation will lead to 
pushing innovative thoughts and products into practice, to evening out differences in approach to transportation between 
regions, and it will significantly promote mobility in the entire European space.
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